Simple scales developed to measure broad constructs of household economic vulnerability in 3 countries did not accurately measure susceptibility to negative economic outcomes or generate valid classifications of economic status to use for targeting and monitoring and evaluation. We recommend designing tailored monitoring and evaluation instruments to capture narrower definitions of economic vulnerability based on characteristics that economic strengthening programs intend to affect and using separate tools for client targeting based on presence of context-specific "red flag" indicators.
INTRODUCTION

E
conomic strengthening programs are intended to help vulnerable households achieve economic stability, often in support of child well-being outcomes in contexts of high HIV prevalence. 1 The language of economic strengthening is most commonly invoked in the context of projects funded by the United States Agency for International Development (USAID) and the U.S. President's Emergency Plan for AIDS Relief (PEPFAR) for orphans and vulnerable children (OVC) affected by HIV, where interventions are designed to improve economic status in order to help households better access HIV-related services, reduce HIV risk, and improve child well-being. Donors are increasingly demanding that multisectoral programs with economic strengthening components reach the most vulnerable households. Interventions have historically failed to reach such households due to the costs associated with overcoming barriers of social and physical isolation. Donors are also emphasizing the use of "graduation" approaches in economic strengthening programs, where participants exit programs, once they have achieved a set of designated outcomes, making room for new participants. The idea of graduation stems from the need to prevent beneficiaries from depending indefinitely on programmatic inputs, but also the desire to generate sustainable resilience outcomes.
In response to these conditions, practitioners are increasingly seeking data collection tools that will help them target vulnerable households, classify them in terms of economic vulnerability and match them to appropriate economic interventions, monitor participants' status throughout the project, and determine readiness for graduation. To help meet this demand, the ASPIRES (Accelerating Strategies for Practical Innovation and Research in Economic Strengthening) project, funded by USAID and PEPFAR and managed by FHI 360, has experimented with vulnerability assessment methods relevant for economic strengthening projects. Here, we discuss 3 different efforts to quantify and classify individual and household economic status: a large-scale survey in Côte d'Ivoire using rigorous psychometric methods and 2 validation exercises conducted with monitoring and evaluation (M&E) tools developed for different economic strengthening projects in Uganda and South Africa.
BACKGROUND ON VULNERABILITY ASSESSMENT
Across disciplines, vulnerability is generally understood as the risk of falling below an accepted benchmark of welfare. Economists typically analyze household survey data using econometric methods to predict economic vulnerability at a population level, answering questions such as 2 
:
What is the extent of vulnerability?
Who is vulnerable?
What are the sources of vulnerability?
How do households respond to shocks?
What gaps exist between risks and risk management mechanisms?
These data can generate indicators that are useful for policy makers to target resources to geographical regions or households with characteristics associated with economic vulnerability. Economic strengthening practitioners need vulnerability assessment tools that can help them target households and individuals and determine if their vulnerability has decreased during an intervention.
The most intuitive basis for targeting and monitoring economic strengthening interventions is to measure poverty levels. Household poverty, however, can be difficult to measure accurately. One popular tool for doing so is the Progress out of Poverty Index (PPI), a validated, 10-question scorecard that includes indicators derived from national survey data to predict the likelihood that a household falls beneath a given poverty line. 3 The PPI is easy to use and transparent in its accuracy for targeting at the individual level, which varies depending on the poverty cutoff selected. However, it encompasses several indicators that are unlikely to change over time, such as household size, and may not be very sensitive to monitoring economic change over the time frame of an average project. 4 Furthermore, OVC programs are multidimensional and require tools that measure an expanded definition of vulnerability that comprises several dimensions of household and child health and well-being in addition to poverty.
Several OVC programs have approached this challenge by developing short scorecards with indicators related to program objectives. Because data are usually collected by community volunteers acting as case managers, the tools must be simple and easy to use for data collectors with limited education. This need, in addition to the large scale of many programs, places a premium on streamlining data collection efforts, so implementers often prefer a single tool to serve the functions of targeting, M&E, matching households to appropriate interventions, and determining readiness for graduation.
When these types of tools are scored and aggregated as an index measure of vulnerability, they can give implementers a false sense of accuracy and result in failure to target the neediest households. An influential example of this kind of tool is the Vulnerability Assessment Tool (VAT) used by the Sustainable COmprehensive REsponses (SCORE) for Vulnerable Children and their Families project, implemented by AVSI, in Uganda. 5 This tool includes questions on household assets and income, child protection, food security, parental status, basic services, and the enumerator's impression to classify households according to PEPFAR's categories of household economic status: destitute, struggling to make ends meet, or prepared to grow. 1 The VAT was also the basis of the Vulnerability Index (VI) officially adopted by the Government of Uganda for OVC programs. However, a test of the VI demonstrated that it was not sufficiently sensitive to identify households with the most critical needs, limiting its utility as a targeting tool. 6 The Government of Uganda has since adapted an updated version of the VAT called the Household Vulnerability Assessment Tool (HVAT). The HVAT collects information on child and household well-being including questions on economic status, health, water and sanitation, education, psychosocial support and basic care (of children), child protection, and legal support. Like the VAT, it generates a classification of households according to the 3 levels of vulnerability described in PEPFAR guidance. However, these categories are based on an arbitrary set of cut-off points based on score quartiles, and there is no clear theoretical basis for the system of weighting scores for either tool.
ASPIRES attempted to develop more accurate measures of economic vulnerability that could be used for OVC program targeting on 3 different occasions. In 2014, ASPIRES conducted a vulnerability assessment to inform economic strengthening intervention targeting for OVC programs in Côte d'Ivoire. In a review of the literature on vulnerability assessment methods for economic strengthening projects, ASPIRES found that few tools used by OVC programs had undergone any formal validation process. As such, ASPIRES implemented a household survey with the objective of developing a validated scale that could be used to target households at the individual level. In 2 other instances, ASPIRES did not attempt to develop vulnerability scales, but used a programmatic approach to explore the validity of M&E tools developed for different economic strengthening programs in Uganda and South Africa. This article describes the results from those efforts.
THREE COUNTRY CASES: METHODS AND FINDINGS Côte d'Ivoire Assessment
We used a rigorous psychometric approach to develop an economic vulnerability scale in Côte d'Ivoire based on the Sustainable Livelihoods approach. 7 We conducted a cross-sectional survey of 3,749 households in 5 health regions of Côte d'Ivoire in an attempt to develop a measure of USAID/Côte d'Ivoire's broad definition of vulnerability as the degree of inability of households to provide for the health, education, and nutritional needs of household members with and without HIV infection to mitigate the economic and health impact of HIV, cope with infection, and reduce their risk for acquiring HIV (for those without HIV).
The instrument was derived from existing survey tools to assess a comprehensive set of asset "capitals," including financial, social, natural, financial, and physical capital, country-specific indicators from national household surveys, and formative qualitative data. In the absence of an existing validated measure of the broad definition of vulnerability that we attempted to measure, we used validated food security and poverty measures, which we expected to correlate with economic vulnerability, to test the validity of our tool. We used the PPI to measure poverty and the Food Consumption Score (FCS) and Reduced Coping Strategies Index (rCSI) to measure food security. Additionally, data collectors trained on the PEPFAR classifications of household status provided their own subjective assessments of each household as a fourth validation measure. Indicators were reviewed by a stakeholder advisory group and the survey was pretested and refined before data were collected.
Using principal component analysis (PCA), we attempted to identify sets of correlated vulnerabilities and derive a small number of composite scores (components) to create an index for targeting vulnerable households for enrollment into an economic strengthening program and matching them to appropriate interventions. We compared the mean component scores from the PCA to data collector classifications of household economic vulnerability using ANOVA. We also classified the households into 4 different vulnerability categories using distributions derived from a participatory vulnerability ranking activity.
We selected 65 of 98 variables in the PCA based on completeness and variability. Based on scree plot data, we retained 4 components but these 4 components explained only 21% of the total variance among the items. This means that our measure explained only 21% of what distinguished households as more or less vulnerable based on the variables we included in our measure. Although there is no minimum accepted threshold, a rule of thumb proposed for multivariate analysis in the social sciences is that a solution should explain roughly 60% of variance to be considered satisfactory. 8 The first (and largest) component, which captured food security and wealth measures, explained only 8% of the variance. In other words, households classified at the same level of vulnerability could have vastly different sets of responses to the questions in our survey, suggesting that very different sets of variables could lead to the same economic status outcomes.
Overall, we were unable to reduce the variables for our broad construct of HIV-related economic vulnerability down to a scale. We concluded that there were many pathways to household economic vulnerability in our sample and that appropriate programmatic responses should be tailored to individual household needs using a case management approach rather than an economic classification based on a scale.
Uganda Assessment
ASPIRES' Family Care activity is managing 2 learning projects in Uganda to build evidence on how economic strengthening and social support can prevent unnecessary family-child separation and reintegrate separated families: Family Resilience (FARE), implemented by AVSI, and Economic Strengthening to Keep and Reintegrate Children into Families (ESFAM), implemented by ChildFund. In 2016, we worked with implementers to develop a short tool to assess the economic status of program beneficiaries for matching households to interventions and M&E purposes.
The HVAT is the basis for the tools used by both projects. Both programs modified the government tool to add indicators relevant to family-child separation and economic vulnerability: AVSI developing the FARE Household Vulnerability Assessment Tool (FARE HVAT) and ChildFund adapting the Family Status Vulnerability Index (FSVI) that it had developed for a related project. The scoring of these tools reflects these changes.
At the same time, Family Care developed a 9-item "Simple Economic Strengthening Tool" to generate common household economic classifications that could be used for cross-project comparison (Table 1) . Family Care selected among existing economic indicators that were consistent across the FSVI and HVAT tools and that corresponded with the PEPFAR categories and LIFT (Livelihoods and Food Security Technical Assistance) livelihoods framework. 9 An analysis of these frameworks showed 5 main domains of economic status:
1. Ability to pay for basic needs 2. Consistency/volatility of income 3. Availability of liquid assets and savings 4. Food security
Availability of assets to respond to shocks
To ensure that all domains were covered, Family Care had requested the 2 projects to add or harmonize some indicators across the FSVI and HVAT. A total of 9 questions were selected for the Simple Economic Strengthening Tool. Each was scored on a scale of 0-4, in accordance with the scoring systems already in place for the HVAT and FSVI. Individual question scores were used to generate a classification based on the PEPFAR descriptions of economic status (destitute, struggling, prepared to grow, or not vulnerable) for each domain. The 5 domain classifications were then used to determine the household classification based on an algorithm developed by Family Care. This complex scoring method was meant to account for the vulnerability dynamics implied by different combinations of scores across questions and domains.
Family Care then analyzed baseline data for 114 FARE target households using the Simple Economic Strengthening Tool. Due to poor correlation with the PPI, Family Care's selected validation measure, the scoring method was then revised based on implementer input so that each question was scored on a scale of 0-3, with scores corresponding to the PEPFAR categories as below: 0 points=not vulnerable 1 point=prepared to grow 2 points=struggling to make ends meet 3 points=destitute Each question was weighted evenly, and final classifications were based on an unweighted average across all scores. The question on shocks originally had multiple responses with the same point value but was revised so that questions that previously had the same value now had different values. As such, Family Care was unable to convert the raw scores for this domain to the new scoring scheme and this domain was dropped from the revised tool. Four of the original 5 domains were retained, with 2 questions each, so domain scores were evenly weighted. FARE used the Simple Economic Strengthening Tool scoring method during baseline data collection among 114 households.
Because poverty likelihood, as measured using the PPI, was expected to vary in the same direction as economic vulnerability as measured by the Simple Economic Strengthening Tool, the PPI was conducted simultaneously with all households as a validation measure. 
4.
In how many of the last three months have you consistently been able to pay for the following items without having to sell HH productive assets like land, bicycle or borrowing at very high rates of interest (more than 30%)?
Number of months (0-3) the most updated measure of PPP. The correlation between the revised Simple Economic Strengthening Tool scores and PPI-calculated poverty likelihoods at the $2/day level increased to a low, positive correlation (r=.43). Though there is no single accepted method for interpreting correlation coefficients, a common rule of thumb would suggest that a moderate correlation should reach at least .50.
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Although the Simple Economic Strengthening Tool contained useful indicators for program monitoring, its ultimate output was only moderately correlated with our poverty measure, which also casts doubt on the validity of the economic vulnerability classifications it generated.
South Africa Assessment
Structural economic drivers at the household and individual levels play a major role in driving disproportionate rates of HIV infection among adolescent girls in South Africa.
11 PEPFAR program The household-level tool (Household Tool) was developed using the same domains derived from the PEPFAR guidance as the Simple Economic Strengthening Tool, with similar questions. Each question was scored 0-3 points and averaged to generate domain scores. Domain scores were then averaged to generate a total score, which was rounded to the nearest whole number to generate a classification. Validity measures included the PPI, household rankings derived from participatory exercises, and subjective classifications generated by the data collector and the respondent.
Thirteen items for the individual-level tool (Girl Tool) were derived from a review of the literature on the links between economic status and HIV for adolescent girls in sub-Saharan Africa based on an assessment of potential variability and on consultation with implementers and an outside expert in health and economic empowerment programs for adolescent girls. Each item was equally weighted, with each indicator scored at a range of 0-3, for an overall range of 0-39. The Vulnerable Girl Index, a measure of adolescent girls' HIV vulnerability validated in several Southern African countries, 12 was used as a validity measure for the Girl Tool. Structured interviews were conducted with 4 program staff members to assess the acceptability, feasibility, and perceived validity of the Household and Girl Tools.
Neither the Household Tool nor the Girl Tool could be validated using the selected validation measures, and both tools had low inter-item reliability (a=.45 and .21, respectively). We also found that the VGI scores accounted for little variance in the data collected and had poor inter-item reliability (a=. 19) , where a typical benchmark for high inter-item reliability is at least .70. 13 Table 2 summarizes the 4 ASPIRES vulnerability tools and assessments, including the definition of economic vulnerability, domains assessed, validation measures, and findings.
DISCUSSION
In Côte d'Ivoire, Uganda, and South Africa, ASPIRES hoped to develop simple, valid tools to measure economic vulnerability for economic strengthening program targeting, intervention matching, and M&E. Three of the 4 tools developed focused on classifying households according to PEPFAR categories, while 1 tool focused on measuring individual-level economic vulnerability among adolescent girls. The 3 country cases demonstrate the challenge in reducing broad constructs of economic vulnerability into simple indices to classify households in a way that accounts for a substantial amount of variance between households at locally defined vulnerability levels. None of the measures varied significantly with their validation items, which included poverty measures derived from country-specific PPI scorecards.
Quantifying and Classifying Economic Status
These findings do not mean that the tools cannot be useful for M&E of economic strengthening programs; each tool captures at least some element of a broader construct of economic vulnerability that is useful for measuring change. However, the Côte d'Ivoire and South Africa assessment measures did not explain most of the variation between households, and none of the measures explained what distinguishes households from one another according to validation measures, including community definitions of what makes a household less likely to withstand economic shocks. As such, these measures may be helpful for measuring some of the factors that make households and individuals economically vulnerable, but they are likely not able to capture most of the many pathways that lead to negative economic outcomes. This means that the 3 measures are not predictive of negative economic outcomes, making them poor options for targeting tools.
Other tools that have sought to quantify broad constructs of vulnerability have faced similar difficulties. For example, a validation study of MEASURE Evaluation's Child Status Index (CSI) concluded that the tool was not a valid measure of child-level vulnerability in rural Malawi, 14 The 3 country cases demonstrate the challenge in reducing broad economic vulnerability constructs into simple indices.
The tools may be helpful for measuring some of the factors that make households and individuals economically vulnerable, but they are likely not able to capture most of the pathways that lead to negative economic outcomes. The degree of inability of households to provide for the health, education, and nutritional needs of household members to mitigate the economic and health impact of HIV, cope with infection, and reduce their risk for acquiring HIV (for those without HIV). prompting MEASURE Evaluation to release documentation clarifying the role of the tool. MEASURE Evaluation recommends using the CSI for case management and monitoring, but cautions against aggregating scores across the indicators to generate a single score or using it for evaluation or targeting.
15
For narrower definitions of vulnerability, the accuracy of existing tools may be highly context-dependent. As a validation measure for the Girl Tool in South Africa, the VGI was the only tool found in our literature review that measured HIV-related vulnerability at the individual level for adolescent girls. Though validated for several southern African countries, it had not been validated for South Africa. In our assessment, the VGI had very low inter-item reliability, meaning it did not explain much of the variance in our sample. Our experience with the VGI highlights the challenge of using validated instruments in contexts where they have not been validated.
Targeting for Program Inclusion
MEASURE Evaluation has developed a separate targeting tool for OVC programs in Uganda called the Household Vulnerability Prioritization Tool (HVPT), which has been adapted for several other country contexts. This approach essentially identifies "red flags" for negative outcomes, and prioritizes households with these characteristics. FARE used a version of this tool to identify and enroll beneficiaries. It does not assign a point value to these indicators like a scale. Rather, potential participants are selected into a program based on the presence of indicators that are divided into 3 tiers based on severity and what the program most intends to impact. The HVPT developed for Uganda uses a 3-step prioritization process. Households with a child protection issue are prioritized first. Next, the HVPT prioritizes households with "high vulnerability" indicators, including: (1) child-headed households, (2) households with any child not eating for a 24-hour period in the last month, (3) households with individuals living with HIV, and (4) households where at least 1 child is not in school. The third set of households prioritized is based on the number of vulnerability domains where the household is considered vulnerable. This tool was developed in consultation with stakeholders to define vulnerability and identify the most important characteristics associated with households in the greatest need of services. 16 "Red flag" indicators can be identified by analyzing large datasets to identify which characteristics are most associated with negative outcomes of programmatic interest. For example, UNICEF analyzed household survey data across 11 countries with a high HIV prevalence to identify factors most associated with negative outcomes for children. 17 It found that poverty; not living with either parent; losing one or both parents; or living in a household with adults with no education were most associated with negative outcomes. These characteristics can serve as targeting criteria for vulnerable children.
Another way to identify red flags for targeting is to analyze poverty dynamics using national household survey data. There are several common econometric methods that can be used for this. 2 Recently, ACDI/VOCA's Leveraging Economic Opportunities (LEO) project used this approach to conduct a series of studies on "sustained poverty escapes" using panel data and life history interviews to identify characteristics associated with falling below the poverty line, hovering near the poverty line, or sustainably escaping poverty over several years. 18 For example, in Bangladesh, households that had a higher dependency ratio, less livestock, and less cultivable land were more likely to experience only temporary escapes from poverty over time. 19 These indicators shed light on characteristics that lead to vulnerability or resilience, and can be used to target vulnerable households and set program benchmarks. Rather than aggregating scores across indicators associated with vulnerability, "red flag" approaches can be used to prioritize households with characteristics most associated with negative outcomes to make sure that households with the greatest need are included in a program. This bypasses the problem of trying to capture many pathways of vulnerability in a single tool. As with any measurement tool, implementers should attempt to validate "red flag" indicators before using them to prioritize households for program enrollment.
Limitations
The 3 country cases included here have several limitations. Since there is no direct, "gold standard" measure of vulnerability available to validate any of the tools we tested, we used other validated measures we expected to vary in the same direction as economic vulnerability, including measures of poverty, food security, and local perceptions of vulnerability. Our poverty measure, the PPI, is an efficient and validated tool but subject to error at the individual level. 20 Though local perceptions are commonly used in poverty targeting, 21 we trained enumerators in Côte d'Ivoire and South Africa to classify households based on the PEPFAR categories of economic status, which have not been validated, and their perceptions were subjective.
In light of these limitations, although our Côte d'Ivoire study employed rigorous methods to develop a scale, the scale could not be fully validated. Our survey tool was based on a complex definition of economic vulnerability for which we did not have any direct measures that could be used to validate our measurement model. As a result, we relied on the face validity of the measures included in the PCA analyses to validate the measure, in addition to examining correlations of the components with the well-established indices mentioned above.
On the other hand, neither the Simple Economic Strengthening Tool in Uganda nor the South Africa assessment were developed using rigorous scale development methods, but rather were developed as programmatic tools to track participant progress. As such, the household-level tools used in Uganda and South Africa equally weight the domains analyzed, which assumes each domain has an equal effect on vulnerability. Additionally, although the Côte d'Ivoire study enjoyed a robust sample size, the Uganda and South Africa assessments had very low sample sizes, which limits our ability to statistically analyze and draw conclusions from them.
The South Africa assessment was also affected by problems with the participatory ranking exercises. To get a good representation of participant households in our ranking data, we planned to survey girls where program participants were concentrated in a single neighborhood of 50 households that knew each other, then conduct participatory wealth ranking exercises in the same communities. Instead, households on the participant rosters were spread across communities, making it difficult to conduct focus groups with a large number of participant households represented. Only 14 participant households received rankings in the focus groups, limiting our ability to draw any conclusions by comparing the Household Tool rankings to the rankings generated in the focus groups for these households.
CONCLUSION
Economic strengthening programming addresses the economic drivers of HIV and negative child well-being outcomes, so economic status is an important intermediate outcome that implementers must measure. At the same time, programs implementing economic strengthening interventions are under pressure to identify and intervene with the most vulnerable households. Many have attempted to combine the functions of targeting, monitoring, and evaluation into a single tool by quantifying broad constructs of vulnerability into a simple index. ASPIRES' recent experiences in Côte d'Ivoire, South Africa, and Uganda suggest that such simple indices may not accurately capture a broad construct of vulnerability and are not accurate for targeting. While the sample sizes for the South Africa and Uganda assessments are insufficient to draw firm conclusions, the trends in our analysis across the 3 country cases demonstrate that although several tools are used by implementers to measure household-level economic vulnerability, there is little evidence that these tools are measuring what they are intended to measure-that is, a household's susceptibility to negative economic outcomes. We recommend that researchers and implementers focus on developing M&E instruments to capture narrower definitions of vulnerability based on characteristics their programs intend to affect. We also recommend using separate tools for targeting based on context-specific "red flag" indicators with evidence-based links to negative outcomes, rather than potentially specious scales that attempt to summarize broad constructs of vulnerability. Finally, policy makers and donors should avoid reliance on simplified metrics of economic vulnerability in the development programs they support, as these may falsely categorize participants and leave the most vulnerable out of an intervention.
Policy makers and donors should avoid relying on simplified metrics to economic vulnerability, as they may leave the most vulnerable out of an intervention.
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